Abstract. This paper studies the HD video and remote sensing image compression algorithm based on fractal and H.264.In order to study the technology of image storage and transmission suitable for HD resolution video. The system further optimizes the intra-frame coding mode currently adopted by H.264, and proposes a new fast intra-block block algorithm to reduce the prediction mode selection. For inter prediction, a new motion estimation and motion compensation algorithm is proposed based on fractal. In order to further reduce the number of coded bits, transform, quantize and entropy encode the fractal residuals. Since the motion vector MV and the fractal coefficients cannot be quantized, their differences are directly entropy encoded. The high-definition video coding system based on fractal and H.264 not only reduces the coding complexity, but also improves the coding efficiency.
Introduction
With the continuous advancement of technology and the improvement of video technology, the demand for high quality video is increasing [1] [2] [3] . However, how to improve compression efficiency in the case of limited transmission and storage space has become a key to video technology [4] [5] [6] [7] [8] [9] . In order to better adapt to the requirements of high-definition video compression, H.264 makes full use of the spatial correlation of video frames to propose a tree-block partitioning mode and multiple prediction modes. However, due to multiple prediction modes in different division modes, the coding time is relatively long, therefore, we first perform a statistic on the different block partitions in the intra prediction of H.264 to facilitate a subsequent related improvement on intra prediction.
In current fractal video coding systems, intraframe coding of I frames is performed, the processing method: First, the I frame is divided into fixed-size blocks, and then each block is subjected to a series of operations such as transformation, quantization, and entropy coding. The code stream formed by this method is encoded, and the decoded video image quality formed after decoding, inverse quantization, and inverse transform at the decoding end is worse than the original image, and the decoded image quality is poor. Because the H.264 encoding effect is relatively better, in order to improve the quality of intraframe coding, this paper draws on the intra prediction method in the video coding standard H.264/AVC and improves it to some extent [10] [11] [12] [13] [14] [15] [16] .
Block Division Structure
Intra block partition. In this paper, the video sequence to be encoded is divided into consecutive frames, each frame is divided into 16×16 macroblocks of uniform size, and then encoded for each macroblock [18] . First, the macroblock is divided into 16×16, and then the prediction modes of the four prediction modes are respectively performed, and the rate distortion cost in different prediction modes is calculated; Then divide the current macroblock into 16 4×4 blocks, perform prediction of nine prediction modes for each block and perform rate distortion cost calculation for each prediction mode, and then calculate the sum of rate distortion costs of the entire 16×16 block; The prediction mode with the lowest rate distortion cost is found in the 16×16 and 4×4 division modes as the final division mode and prediction mode [19] . This paper proposes a fast intra block partitioning algorithm.
(1) The left macroblock A is 4×4, and the upper macroblock B is also 4×4,Calculating the rate distortion cost J of various prediction modes in the two block division modes for the current block;
(2) The left macroblock A is 4×4 partition, the upper macroblock B is 16×16 partition, or the left macroblock A is 16×16 partition, and the upper macroblock B is 4×4 partition. Two block partitioning attempts are made to the current block and the rate distortion cost J is calculated for each mode.
(3) The left macroblock A is 16×16 partition, the upper macroblock B is 16×16 partition, and the current block is 16×16 partition, so that each macroblock can reduce the 144 (16×9) rate distortion cost calculation.
The calculation process of the rate distortion cost is as follows:
(1) Calculate the prediction residual of the current block. is the bit value encoded in the current intra mode.
Fractal coding
Fast motion estimation algorithm. Inter-frame prediction generally uses the time-domain correlation of video frames, using motion estimation and motion compensation to find the best matching block [20] . Since the amount of full search calculation in the search range space is too large, which is not conducive to improving coding efficiency, we propose a new fast motion estimation algorithm. The motion vectors of adjacent blocks are utilized to calculate the initial search points of the current block, then the fast motion estimation algorithm is carried out based on the initial search points, the best matching block is calculated by fractal coding, finally, the residual is transformed by integer DCT, quantized and entropy coding [21, 22] . In the interframe predictive coding mode, each block will have one that needs to be encoded. When a small-sized blocking mode is used, for example, if a macroblock is completely divided into 4×4 blocks, 16 encodings are required; An MV contains four variables, motion vectors x, y, s, and o, x and y are motion vectors, s and o are fractal parameters. If the MV is not compressed, the number of encoded bits of the MV may be larger than the prediction residual. The MV of the current block is predicted by the correlation between adjacent blocks MV and the difference between the predicted p MV and the actual MV is encoded:
As shown in Figure 1 , it is predicted by the left A, the upper B and the upper right block C (arbitrary size) of the current block. Suppose E is the current block, and A is the block to which the uppermost 4×4 neighbor block belongs to the left side of E.B is the block to which the leftmost 4 ×4 neighboring block above E belongs, and C is the block to which the diagonal upper 4×4 neighboring block belongs to the upper right corner of E. Based on the acquired coordinates of the current block, the starting search point coordinates of the motion estimation are calculated. Based on the starting search point, the fast motion estimation algorithm is used to calculate the corresponding matching error.
The process of the fast loop cross search algorithm as follows:
Step 1: Perform a ring search in (-2, -2) to (2, 2) starting from the initial search point, and perform fractal matching calculation for each position. If the best match is in the range of (-1, -1) to (1, 1), skip to step 3, otherwise skip to step 2;
Step 2: In the range of 2 in the ring cross search algorithm, select the two positions with the smallest matching error, and perform cross search for the two positions respectively, select the least cost location in all four neighborhoods as its final, skip to step 3.
Step 3: Stop this search and continue the motion estimation of the next block.。 Fractal matching. The purpose of motion search is to find the best matching block of the current block in the search range, which requires a matching criterion to minimize the error [17, 20] . For fractal matching errors, the formula is: 
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Specific Implementation Steps
The specific steps of the fractal video and H.264-based HD video encoding process proposed in this paper are as follows:
Step 1: If the current frame is an I frame, first perform a fast block division decision block mode for each macro block, and then perform various prediction modes corresponding to the block size for prediction. The actual block is compared with the prediction block, the prediction residual is calculated, and then the residual is transformed, quantized, reordered, and entropy encoded. At the same time, the quantized residual coefficients are inverse quantized and inversely transformed, and reconstructed according to the block division mode and the prediction mode. Performing loop filtering on the reconstructed block, then using the filtered block as a reference block of the subsequent macroblock, and then performing encoding of the next macroblock until all macroblocks of the current frame are encoded;
Step 2: If the current frame is a non-I frame, inter prediction is performed for each macro block, firstly, the distribution range of several consecutive frames before the judgment. If the ratio of MV in (-2, -2) ~(2, 2) exceeds the threshold, the fast motion estimation mode is entered, otherwise the full search mode is executed. Perform fractal coding, calculate fractal parameters and residuals, perform variation quantization on residuals, etc. Because the fractal coefficients cannot be quantized, the fractal coefficients are encoded directly, and then the next macroblock is encoded until all the macroblocks in the current frame are encoded;
Step 3: If all frames have been encoded, stop it; otherwise skip to step one.
Experimental Result
The experimental platform of this paper is Intel(R) Core(TM) i7-3770 CPU@3.40 GHz, the memory is 8 GB, and the programming environment is Visual Studio 2008.Simulation experiments were performed on the first 50 frames of different resolution video sequences. In order to evaluate the performance of the proposed method for compressing high-definition video sequences, the experimental results were compared with the reference software JM18.5 of the video coding standard H.264.
Compared with JM coding performance.
In order to verify the performance of the algorithm, the video is compressed for different resolutions, and compared with JM18.5 to verify the compression effect of 50 frames simultaneously under different QP. Table 1 is the result of encoding the video (Flowervase_832×480). In terms of coding efficiency, the system has an average reduction of 55.9% with respect to the JM18.5 encoding time;
In the decoding video quality evaluation, the PSNR of the system is increased by 0.58dB relative to JM18.5; Compared with JM18.5, the proposed algorithm obtains a lower PSNR when the code rate is lower, but the algorithm is better than JM18.5 when the code rate is high. is better when the QP is smaller, and the PSNR of the algorithm is higher when the QP is at the middle or larger value; In coding time, the coding time of this algorithm is significantly lower than that of JM; when the code rate is high, the PSNR obtained by this algorithm is higher. The experimental results prove that: Compared with the international video coding standard H.264/AVC reference software JM18.5, the proposed video coding system has certain advantages in coding speed and compression efficiency.
Summary
The intraframe fast block partitioning algorithm proposed in this paper greatly reduces the computational complexity of the intra prediction algorithm. For inter-frame coding, it can use fast motion estimation algorithm when the MV is within a certain range. Otherwise, it can adopt full search algorithm and adopt fractal coding, which can ensure the coding quality and improve the coding efficiency. In order to further reduce the number of coded bits to transform, quantize and entropy the fractal residuals, because the motion vector MV and fractal coefficient cannot be quantified, entropy is directly encoded on the difference. The high-definition video coding system based on fractal and H.264 not only reduces the coding complexity, but also improves the coding efficiency.
